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1. Introduction
RAN1 sent LS to RAN2 to inform physical layer related RRC parameters in [1]. In this contribution, we provide with our view on how to define RRC information elements to introduce physical layer related RRC parameters for CA enhancements. 
2. RRC parameters for CA enhancements
2.1 Multi-cell HARQ-ACK and Periodic CSI Multiplexing
RAN1 agreed that a Rel-11 UE that supports PUCCH format 3 can be configured for simultaneous transmission of multi-cell HARQ-ACK feedback, SR and periodic CSI report for one serving cell on PUCCH Format 3.
	Parameter Name
	Value range
	Description
	Specification

	simultaneousAckNackAndCQI-Format3-r11
	On or off
	Configuration of UE (cannot be configured if PUCCH format 1b with channel selection is used)
	36.213 7.2 10.1.1


According to RAN1 agreement, this parameter is used only when PUCCH format 3 is used and CSI report is configured. Therefore, the IE for this parameter should be presented conditionally if format3-r10 and cqi-ReportPeriodic is present. 
Proposal 1. simultaneousAckNackAndCQI-Format3-r11 is optionally presented if format3-r10 and cqi-ReportPeriodic is present.

There are two possible optios for transmission of this parameter. 
· Option 1: the parameter is included in cqi-ReportPeriodic-r11 similar to simultaneousAckNackAndCQI. 

· Option 2: the parameter is included in PUCCH-ConfigDedicated-r11 because IE is required when PUCCH format 3 is configured. 

There would be no big difference between two options. 
Proposal 2. simultaneousAckNackAndCQI-Format3-r11can be included in either cqi-ReportPeriodic-r11 or PUCCH-ConfigDedicated-r11
During the RAN1 email discussion, it was agreed that simultaneousAckNackAndCQI and simultaneousAckNackAndCQI-Format3-r11 are signalled separately for backward compatibility. simultaneousAckNackAndCQI is necessary when PDSCH is scheduled in PCell only or a PDCCH indicating downlink SPS release is received, and thus HARQ-ACK is supposed to transmit in PUCCH format 1a/1b.  There may be further discussion in RAN1 whether a new UE behavior is required to handle the possible combinations of two parameter values e.g. (TRUE, FALSE),(FALSE, TRUE). However, at the moment, there seems no impact in RAN2 signaling.
Proposal 3. simultaneousAckNackAndCQI-Format3-r11 is signalled separately from simultaneousAckNackAndCQI.
2.2 Transmit diversity for PUCCH Format 1b with Channel Selection
RAN1 agreed that transmit diversity is supported for PUCCH format 1b with channel selection with the following parameters. 
	Parameter name
	Value range
	Description
	Specification

	twoAntennaPortActivatedPUCCH-ChannelSelection-r11
	On or off
	Configuration of a UE for transmit diversity for PUCH Format 1b
	36.213

	n1PUCCH-AN-CS-ListP1
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	2,3 and 4
	For a UE configured with two antenna port transmission for PUCCH Format 1b with channel selection, the PUCCH resource for antenna port is given by
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Motices;




	36.213

10.1.2.2.1


twoAntennaPortActivatedPUCCH-ChannelSelection-r11 can be configured only if PUCCH format 1b with channel selection is configured to transmit HARQ-ACK as defined in TS36.213 10.1.2.2.1 and 10.1.3.2.1. 

Proposal 4. twoAntennaPortActivatedPUCCH-ChannelSelection-r11 is presented conditionally if n1PUCCH-AN-CS-r10 is present.

n1PUCCH-AN-CS-ListP1 is used to indicate the PUCCH resource for antenna port 1. While n1PUCCH-AN-CS-List-r10 is configured only when separated scheduling is configured, n1PUCCH-AN-CS-ListP1 should be signalled for both cross carrier scheduling and separate scheduling. In addition, since ARI bit is not used to indicate PUCCH resource for antenna port 1, one PUCCH resource value is defined of n1PUCCH-AN-CS-ListP1 i.e. for value 2,3 and 4. PUCCH value range should be the same as normal PUCCH resource i.e. (0… 2047).
Proposal 5. Each element of n1PUCCH-AN-CS-ListP1-r11 have value range of INTEGER (0..2047). 
2.3 Configuration of UE for support of different TDD UL-DL configurations on different bands
RAN1 agreed that no new TDD UL/DL configurations were considered in this WI. There is already TDD-config IE for each configured SCell but it can only be set as same value as PCell in Rel-10. It can be set to different values for Rel-11. It should be ensured that the serving cells in the same band have the same configuration.
Simple change would be sufficient to support different TDD UL-DL configurations on different bands as follows. 

	TDD-Config field descriptions

	specialSubframePatterns

Indicates Configuration as in TS 36.211 [21, table 4.2-1] where ssp0 point to Configuration 0, ssp1 to Configuration 1 etc.

	subframeAssignment

Indicates DL/UL subframe configuration where sa0 point to Configuration 0, sa1 to Configuration 1 etc. as specified in TS 36.211 [21, table 4.2-2]. One value applies for all serving cells belonging to the same frequency band (the associated functionality is common i.e. not performed independently for each cell) in this version of specification.  


Proposal 6. TDD-Config field descriptions should be changed such than one value applies for all serving cells belonging to the same frequency band only. 
3. Conclusion
In this contribution, we discussed the detailed RRC signalling to introduce RAN1 related CA parameter based on RAN1 LS[1]. 
The following points are proposed to take into accounts in RRC signalling and we also include possible ASN.1 code for information in Annex part. 

Proposal 1. simultaneousAckNackAndCQI-Format3-r11 is optionally presented if format3-r10 and cqi-ReportPeriodic is present.

Proposal 2. simultaneousAckNackAndCQI-Format3-r11can be included in either cqi-ReportPeriodic-r11 or PUCCH-ConfigDedicated-r11
Proposal 3. simultaneousAckNackAndCQI-Format3-r11 is signalled separately from simultaneousAckNackAndCQI.
Proposal 4. twoAntennaPortActivatedPUCCH-ChannelSelection-r11 is presented conditionally if n1PUCCH-AN-CS-r10 is present.
Proposal 5. Each element of n1PUCCH-AN-CS-ListP1-r11 have value range of INTEGER (0..2047). 
Proposal 6. TDD-Config field descriptions should be changed such than one value applies for all serving cells belonging to the same frequency band only. 
4. Reference
[1] R2-124391,
“LS on RRC parameters needed for Rel-11”, RAN1

Annex : Possible ASN.1 code
PhysicalConfigDedicated information element
-- ASN1START

PhysicalConfigDedicated ::=

SEQUENCE {


pdsch-ConfigDedicated



PDSCH-ConfigDedicated


OPTIONAL,

-- Need ON


pucch-ConfigDedicated



PUCCH-ConfigDedicated


OPTIONAL,

-- Need ON


pusch-ConfigDedicated



PUSCH-ConfigDedicated


OPTIONAL,

-- Need ON


uplinkPowerControlDedicated


UplinkPowerControlDedicated

OPTIONAL,

-- Need ON


tpc-PDCCH-ConfigPUCCH



TPC-PDCCH-Config 



OPTIONAL,

-- Need ON


tpc-PDCCH-ConfigPUSCH



TPC-PDCCH-Config 



OPTIONAL,

-- Need ON


cqi-ReportConfig




CQI-ReportConfig



OPTIONAL,

-- Cond CQI-r8


soundingRS-UL-ConfigDedicated

SoundingRS-UL-ConfigDedicated
OPTIONAL,

-- Need ON


antennaInfo






CHOICE {



explicitValue





AntennaInfoDedicated,



defaultValue





NULL


}

OPTIONAL,















-- Cond AI-r8


schedulingRequestConfig



SchedulingRequestConfig

OPTIONAL, 


-- Need ON


...,


[[
cqi-ReportConfig-v920



CQI-ReportConfig-v920

OPTIONAL,

-- Cond CQI-r8



antennaInfo-v920




AntennaInfoDedicated-v920
OPTIONAL

-- Cond AI-r8


]],


[[
antennaInfo-r10




CHOICE {




explicitValue-r10



AntennaInfoDedicated-r10,




defaultValue




NULL



}

OPTIONAL,














-- Cond AI-r10



antennaInfoUL-r10



AntennaInfoUL-r10



OPTIONAL,

-- Need ON



cif-Presence-r10




BOOLEAN






OPTIONAL,
-- Need ON



cqi-ReportConfig-r10


CQI-ReportConfig-r10


OPTIONAL,

-- Cond CQI-r10



csi-RS-Config-r10



CSI-RS-Config-r10



OPTIONAL,

-- Need ON



pucch-ConfigDedicated-v1020

PUCCH-ConfigDedicated-v1020

OPTIONAL,

-- Need ON



pusch-ConfigDedicated-v1020

PUSCH-ConfigDedicated-v1020

OPTIONAL,

-- Need ON



schedulingRequestConfig-v1020
SchedulingRequestConfig-v1020
OPTIONAL,

-- Need ON



soundingRS-UL-ConfigDedicated-v1020









SoundingRS-UL-ConfigDedicated-v1020
OPTIONAL,

-- Need ON



soundingRS-UL-ConfigDedicatedAperiodic-r10









SoundingRS-UL-ConfigDedicatedAperiodic-r10
OPTIONAL,
-- Need ON



uplinkPowerControlDedicated-v1020
UplinkPowerControlDedicated-v1020
OPTIONAL
-- Need ON


]],


[[
additionalSpectrumEmissionCA-r10 


CHOICE {




release








NULL,




setup








SEQUENCE {





additionalSpectrumEmissionPCell-r10

AdditionalSpectrumEmission



}



}


OPTIONAL
-- Need ON


]]

[[



pucch-ConfigDedicated-v11

PUCCH-ConfigDedicated-v11
OPTIONAL

-- Need ON


]]
}

–
PUCCH-Config
The IE PUCCH-ConfigCommon and IE PUCCH-ConfigDedicated are used to specify the common and the UE specific PUCCH configuration respectively.

PUCCH-Config information elements
-- ASN1START

PUCCH-ConfigCommon ::=



SEQUENCE {


deltaPUCCH-Shift




ENUMERATED {ds1, ds2, ds3},


nRB-CQI







INTEGER (0..98),


nCS-AN







INTEGER (0..7),


n1PUCCH-AN






INTEGER (0..2047)

}

PUCCH-ConfigDedicated ::=


SEQUENCE {


ackNackRepetition




CHOICE{



release







NULL,



setup







SEQUENCE {




repetitionFactor




ENUMERATED {n2, n4, n6, spare1},




n1PUCCH-AN-Rep





INTEGER (0..2047)



}


},


tdd-AckNackFeedbackMode



ENUMERATED {bundling, multiplexing}
OPTIONAL
-- Cond TDD

}

PUCCH-ConfigDedicated-v1020 ::=

SEQUENCE {


pucch-Format-r10




CHOICE {



format3-r10







SEQUENCE {




n3PUCCH-AN-List-r10
SEQUENCE (SIZE (1..4)) OF INTEGER (0..549)
OPTIONAL,
-- Need ON



twoAntennaPortActivatedPUCCH-Format3-r10

CHOICE {






release










NULL,





setup










SEQUENCE {






n3PUCCH-AN-ListP1-r10
SEQUENCE (SIZE (1..4)) OF INTEGER (0..549)





}




}















OPTIONAL
-- Need ON



},



channelSelection-r10



SEQUENCE {




n1PUCCH-AN-CS-r10




CHOICE {





release







NULL,





setup







SEQUENCE {






n1PUCCH-AN-CS-List-r10



SEQUENCE (SIZE (1..2)) OF N1PUCCH-AN-CS-r10




}



}



















OPTIONAL
-- Need ON



}


}

















OPTIONAL,
-- Need OR


twoAntennaPortActivatedPUCCH-Format1a1b-r10

ENUMERATED {true}

OPTIONAL,
-- Need OR


simultaneousPUCCH-PUSCH-r10





ENUMERATED {true}

OPTIONAL,
-- Need OR


n1PUCCH-AN-RepP1-r10






INTEGER (0..2047)

OPTIONAL
-- Need OR

}

N1PUCCH-AN-CS-r10
::= SEQUENCE (SIZE (1..4)) OF INTEGER (0..2047)

PUCCH-ConfigDedicated-v11 ::=

SEQUENCE {

simultaneousAckNackAndCQI-Format3-r11 

ENUMERATED {true}OPTIONAL,
-- Cond PUCCHformat3


twoAntennaPortActivatedPUCCH-ChannelSelection-r11
CHOICE {


release








NULL,



setup








SEQUENCE {



n1PUCCH-AN-CS-ListP1-r11


    SEQUENCE( SIZE (2..4) OF INTEGER (0..2047)


} OPTIONAL
-- Cond PUCCHChSel
}
-- ASN1STOP

	PUCCH-Config field descriptions

	simultaneousAckNackAndCQI-Format3
Parameter: see TS 36.213[23, 10.1.1] TRUE indicates the simultaneous transmission of multi-cell HARQ-ACK feedback, SR(if any) and periodic CSI report for one serving cell on PUCCH format 3.

	twoAntennaPortActivatedPUCCH-ChannelSelection
It indicates whether two antenna port transmission for PUCH format 1b is configured. 

	n1PUCCH-AN-CS-ListP1
Parameter : [image: image3.png](L2
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 see TS36.213[23,10.1.2.2.1 , 10.1.3.2.1]. It indicates the PUCCH resource for antenna port 1 for a UE configured with two antenna port transmission for PUCCH Format 1b with channel selection. 


	Conditional presence
	Explanation

	PUCCHformat3
	The field is optional present, need ON, if format3-r10 is present. Otherwise the field is not present

	PUCCHChSel
	The field is mandatory present, need ON, if n1PUCCH-AN-CS-r10 is present. Otherwise the field is not present


Configuration of UE for support of different TDD UL-DL configurations on different bands
–
TDD-Config

The IE TDD-Config is used to specify the TDD specific physical channel configuration.
TDD-Config information element
-- ASN1START

TDD-Config ::=





SEQUENCE {


subframeAssignment




ENUMERATED {












sa0, sa1, sa2, sa3, sa4, sa5, sa6},


specialSubframePatterns



ENUMERATED {












ssp0, ssp1, ssp2, ssp3, ssp4,ssp5, ssp6, ssp7,












ssp8}

}

-- ASN1STOP

	TDD-Config field descriptions

	specialSubframePatterns

Indicates Configuration as in TS 36.211 [21, table 4.2-1] where ssp0 point to Configuration 0, ssp1 to Configuration 1 etc.

	subframeAssignment

Indicates DL/UL subframe configuration where sa0 point to Configuration 0, sa1 to Configuration 1 etc. as specified in TS 36.211 [21, table 4.2-2]. One value applies for all serving cells belonging to the same frequency band (the associated functionality is common i.e. not performed independently for each cell) in this version of specification.  


